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缩写 英文 中文 
Amp        Ampicillin    氨苄青霉素 
AMP Antimicrobial peptide 抗菌肽 
BSA Bovine serum albumin 牛血清白蛋白 
BLAST Basic local alignment search tool  基本局域联配搜寻工具 
bp Base pair 碱基对 
CGMCC no 
China General Microbiological Culture 
Collection number 
中国普通微生物菌种保藏编号 
cDNA Collection number Complementary DNA 互补脱氧核糖核酸 
cfu Clonal formation unit 单克隆菌落形成单位 
d Day 天 
DEPC Diethyl pyrocarbonate 焦碳酸二乙酯 
dNTPs Deoxyribonucleoside triphosphate 脱氧核糖核苷三磷酸 
EDTA   Ethylenediamine tetraacetic acid 已二胺四乙酸 
ESI–MS Electrospray  ionisation–mass spectrometry 电喷雾质谱 
g Gram 毫克 
h Hour 小时 
kDa Kilodalton 千道尔顿 
IPTG Isopropylβ–D–1–thiogalactopyranoside 异丙基–β–D–硫代半乳糖苷 
L Litre 升 
LB Luria–Bertani medium LB 培养基 
LPS lipopolysacchide       脂多糖 
min Minute 分钟 
mL Millilitre 毫升 
mRNA Messenger ribonucleic acid 信使RNA 
MIC        Minimal inhibitory concentration 小抑菌浓度 
MBC       Minimum bactericidal concetration 小杀菌浓度 















ng Nanogram 纳克 
OD         Optical Density 光密度 
ORF        Open reading frame    开放阅读框 
PAGE      Polyacrylanide gel electrophoresis 聚丙烯凝胶电泳 
pI          Isoelectric point 等电点 
PBS Phosphate buffer saline 磷酸盐缓冲液 
PCR Polymerase chain reaction 聚合酶链反应 
RACE Rapid amplfication of cDNA ends 快速扩增cDNA末端 
RT–PCR   
Reverse–transcriptase polymerase chain 
reaction 
反转录–聚合酶链反应 
rpm revolutions per minute 转数／分 
SDS Sodium dodecyl sulfate 十二烷基硫酸钠 
SAP Shrimp Alkaline Phosphatase 虾碱性磷酸酶 
Tris Tris (hydroxymethyl)aminomethane 三羟甲基氨基甲烷 
TEMED Tetramethylethylenediamine 四甲基二乙胺 
TAE Tris cetate EDTA buffer   TAE 缓冲液 
Tris Tris(Hydroxymethyl)aminomethane 三羟甲基氨基甲烷 
UTR Untranslated region 非转录区域 
μM Micromolar 微摩尔 
mM   Millimolar 毫摩尔 
Gly Glycine 甘氨酸 
His Histine 组氨酸 
Lys Lysine 赖氨酸 
Ile Isoleucine 异亮氨酸 
Val Valine 缬氨酸 
Thr   Threonine 苏氨酸 
Gln Glutamine 谷氨酰胺 
Pro Proline 脯氨酸 
Ala   Alanine 丙氨酸 















Ser Serine 丝氨酸 
Phe   Phenylalanine 苯丙氨酸 
Leu Leucine   亮氨酸 
Asp Asparagine 天冬酰胺 
Cys   Cysteine   半胱氨酸 
                                               






















期研究中，从 LPS 刺激的拟穴青蟹血细胞 SSH cDNA 文库中筛选到一个类似
Histone 2A 的基因，推测其可能在拟穴青蟹体内具有抗菌等免疫功能，因而对其
进行了细致的研究工作，取得了以下研究成果。 
1. 阐明了拟穴青蟹 Histone 2A 的 cDNA 全长序列。拟穴青蟹 Histone 2A 
cDNA 序列（GeneBank 登录号为 FJ774663）全长 1096 bp，包含一个 384 bp 的
开放阅读框，编码 128 个氨基酸，其理论分子量为 13463.6 Da，等电点为 10.58。 
2. 合成肽 Histone 2A 具有显著的抗菌活性，命名为 Sphistin。利用生物信息
学分析了拟穴青蟹 Histone 2A 基因序列和氨基酸序列特征，通过化学合成方法合
成了拟穴青蟹 Histone 2A N 端前 38 个氨基酸。采用液体倍比稀释法测定了
Histone 2A 合成肽对 8 种革兰氏阳性菌、13 种革兰氏阴性菌、2 种酵母菌的 小
抑菌浓度（MIC）和 小杀菌浓度（MBC）。结果显示 Histone 2A 合成肽对重
要的水产致病菌嗜水气单胞菌等 7 种革兰氏阴性菌、人畜致病菌金黄葡萄球菌、
表皮葡萄球菌等 4 种革兰氏阳性菌均有抑菌作用和杀菌作用，大部分 MIC 浓度
小于 6 μM，对毕赤酵母菌同样有抑杀作用。结果表明 Histone 2A 基因的合成肽
具有生物活性，将其命名为 Sphistin。用 Sphistin 对金黄葡萄球菌、大肠杆菌
MC1061 和谷氨酸棒杆菌的杀菌动力学曲线研究表明，1.5 μM Sphistin 可在 2 h
杀灭 90%以上的谷氨酸棒杆菌；3 μM Sphistin 可在 10 min 杀灭 90%以上的金黄
色葡萄球菌；25 μM Sphistin 在 3 h 可以杀灭 90%以上的大肠杆菌 MC1061。 
3．Sphistin 对肿瘤细胞具有抑制作用。使用鼠正常成骨细胞 MC3T3–E1 和
人肝癌细胞 HepG2 检测 Sphistin 对细胞的毒性程度。将 0–100 μg/mL Sphistin 分
别与两种细胞共孵 24 h，在显微镜下观察细胞形态，并应用 MTT 法检测细胞相
对活力。结果表明 0–100 μg/mL 浓度范围内的 Sphistin 对鼠正常成骨细胞















均表现出抑制细胞活力的作用。将 100 μg/mL Sphistin 与 HepG2 细胞共孵 24 h
后，细胞相对活力降低了 20%。细胞形态观察和 MTT 检测细胞活性结果表明，
Sphistin 对正常细胞无明显细胞毒性，而对癌细胞有抑制作用。 
4. Sphistin 具有破坏细菌细胞膜的能力。大肠杆菌 MC1061 工程菌质粒经改
造后在细菌内部表达荧光素酶，使用大肠杆菌 MC1061 检测 Sphistin 与细胞膜作
用的情况。大肠杆菌 MC1061 与高浓度（25 μM 和 50 μM）的 Sphistin 作用后，
荧光发光量显著高于阴性对照蛋白组（六胜肽），表明其迅速破坏了细菌的细胞
外膜结构，使细菌死亡。而大肠杆菌 MC1061 与较低浓度（12.5 μM）Sphistin
的作用后，荧光检测结果表明低浓度的 Sphistin 仅是抑制了细菌的繁殖却并未杀
死细菌。高浓度和低浓度的 Sphistin 与大肠杆菌 MC1061 作用结果证明了 Sphistin
是一种破坏细胞膜结构的蛋白，可以增强细菌细胞膜的通透性和破坏细菌细胞膜
的结构。 

























Mud crab (Scylla paramamosain) is an important economic aquaculture 
variety of China's southern coast. It is still difficult to artificial culture of 
S.paramamosain because its immune knowledge is unclear. The antibacterial 
peptide plays an important role of congenital immune in Marine animal’s immune 
factors. Finding new type of antibacterial peptide has important scientific significance 
to the immune mechanism of S.paramamosain. Histone is the basic structure protein 
of eukaryotic chromosomes; its anti–bacterial ability has been reported by many 
researches. In the pilot studies of our lab, a forward subtractive suppression 
hybridization (SSH) library was constructed from haemocytes of S.paramamosain 
challenged with LPS, we got a histone–like gene from this library, conjecture it has 
anti–bacteria immune function in S.paramamosain. In this research work we 
achieved the following research: 
1. Illuminates the cDNA full–length sequence of S.paramamosain Histone 2A. A 
full–length cDNA of Histone 2A (GenBank accession number FJ774663) was 
1096 bp containing an open reading frame of 384 bp, encoding 128 amino acid 
residues with a predicted protein molecular weight of 13463.6 Da and an 
estimated pI of 10.58. 
2. Synthetic Histone 2A peptide shows significant antibacterial activity and named 
Sphistin. Use bioinformatics to analysis the S.paramamosain Histone 2A gene 
sequences and amino acid sequence, synthesize a 38–amino acid from the 
N–terminus of the S.paramamosain Histone 2A. Assay the antibacterial activities 
of synthetic peptide by using eight kinds of G+ bacteria and thirteen kinds of G– 
bacteria and two kinds of yeast. The results show that Sphistin have effect to 
against Aquatic pathogenic bacteria A.hydrophila,pathogens S.aureus and 
S.epidermidis,and evenmore six kinds of gram – positie bacteria and eight kinds of 
gram–negative bacteria. When bacteria was incubated with Sphistin, over 90% 
S.aureus were killed within 10 min (with 3 μM Sphistin);over 90% C. glutamicum 
were killed within 2 h (with 1.5 μM Sphistin),and 25 μM Sphistin could kill over 
90% E.coliMC1061 within 3 h.These results show broad–spectrum inhibitory 
















3. Sphistin treatment decreased the viability of cancer cells but there was no effect 
on the normal cells. Use human hepatocellular carcinoma cell Hep–G2 and rat 
osteoblasts MC3T3–E1 to assay the cytotoxic effects of Sphistin. Incubate cells 
with Sphistin (0–100 μg/mL) for 24 h, use microscope to observe cells 
morphology and MTTassay the cell relative viability. 100μg/mL Sphistin didn’t 
show significant cytotoxicity to the MC3T3–E1 but suppressor Hep–G2 cell 
relative activity by 20%. Suggesting that Sphistin has cytotoxicity against cancer 
cells but not normal cells.  
4. Sphistin shows ability to destroy the cell membranes of bacteria. The effect of 
recombinant peptide activity on membrane permeability was determined by a 
whole–cell real–time assay employing E. coli that constitutively expressed a 
recombinant luciferase, as modified from Virta et al. 25 μM and 50 μM Sphistin 
show a rapid destruction of the bacterial cell's membrane structure, and killing 
bacterial. 12.5 μM Sphistin also inhibits bacteria breeding didn't kill 
bacteria.Results shows that Sphistin is a kind of protein which can damage cellular 
membrane structure of bacteria; it enhances the cell membrane permeability and 
destroys bacterial cell membrane structure.  
5. Achieve the expression products of Histone 2A gene. Three vectors expressing 
S.paramamosain were constructed using pET–28a+、pET–32a+、and pBV220. 
Histone 2A were expressed as supernatant in E.coil by using pET–32a+, shows 30 
kDa containing Trx·tag, with 283 amino acids and pI 9.3.And inclusion body by 
pBV220 shows 16 kDa, with 128 amino acids and pI 10.58. Our results establish 
technical support for the future applications. 
 













第一章 绪 论 
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年 Sperstad 等从蛛形互爱蟹（Hyas araneus）血细胞中纯化鉴定出一种对革兰氏
阳性菌、革兰氏阴性菌、真菌均有抑制活性的新型抗菌肽Hyastatin [11]。 
 




















结构（图1）。维持其特定的立体结构，使大量遗传信息压缩在细胞核内。    
           
    
图1 组蛋白结构 
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